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This booklet is for use in your Science lessons. Please look after it in the same way you would your exercise book and ensure that your presentation is always PROUD. 
Ensure that your booklet is returned to your class book box at the end of the lesson. 

Lesson Breakdown
Lesson 1: 4.4.1.1 / 4.4.1.2 The structure of an atom / mass number & atomic number
Lesson 2: 4.4.1.2 Isotopes
[bookmark: _Hlk124036279]Lesson 3: 4.4.1.3 The development of the model of the atom
Lesson 4: 4.4.1.3 The scattering experiment
Lesson 5: 4.4.2.1 Radioactive decay
Lesson 6: 4.4.2.1 Uses of radiation 
Lesson 7: 4.4.2.2 Nuclear equations
Lesson 8: 4.4.2.3 Half-lives and the random nature of radioactive decay 
Lesson 9 (HT only): 4.4.2.3 New decline expressed as a ratio
Lesson 10: 4.4.2.4 Radioactive contamination


Keystone words
1. Atomic
2. Radioactive
3. Decay
4. Nuclear
5. Contamination
6. Irradiation


[bookmark: _Hlk117900224]

Lesson 6: Uses of nuclear radiation
Objective: By the end of this lesson, you will be able to describe and evaluate the use of the different types of nuclear radiation for different applications.
Skills Drill / Retrieval
	Answer
	PA / SA

	1

	

	

	2

	

	

	3

	

	

	4

	

	

	5

	

	



Connect
Complete thew table to show the properties of alpha, beta and gamma radiation.

	Name
	Composition
	Charge
	Range in air
	Penetrating power
	Ionising power

	Alpha




	
	
	
	
	

	Beta




	
	
	
	
	

	Gamma




	
	
	
	
	




Notes
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

A. Smoke alarms contain an alpha radiation source and a radiation detector.
Figure 1 shows part of the inside of a smoke alarm.
Figure 1
          [image: Diagram  Description automatically generated]

1. Which type of radiation is used in the smoke detector? ___________________________

2. Which properties of the radiation used are important to this use? 
· Penetration through materials      X
· Distance travelled in air                
· Ionising power                                

3. Explain why an alpha source is used instead of a beta or gamma source. 
___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________







B. The gamma radiation emitted from a source of cobalt-60 can be used to kill the bacteria on fresh, cooked and frozen foods. Killing the bacteria reduces the risk of food poisoning.
     The diagram shows how a conveyor belt can be used to move food past a cobalt-60 source.

      [image: Diagram  Description automatically generated]


1. Which type of radiation is used irradiation? ___________________________

2. Which properties of the radiation used are important to this use? 
· Penetration through materials    
· Distance travelled in air                
· Ionising power                                

3. Explain why an gamma source is used instead of a beta or alpha source. 
___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________



C. The diagram shows a system used to control the thickness of aluminium foil as it is being    
     rolled. A radiation source and detector are used to monitor the thickness of the foil.
[image: Diagram  Description automatically generated]
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
      

D. 
[image: Image result for mri scanner]

The image shows a patient who has been injected with a radioactive source for medical diagnosis. 
Explain the ideal properties of a radioactive source for use in medical diagnosis.
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________



      



E. 
[image: New treatment modalities are being developed for patients with pancreatic cancer aimed at improving efficacy as well as limiting toxicity.]
Pancreatic cancer can be treated using contact radiotherapy. This involves putting a radioactive implant in close proximity to tumours. 
Explain the ideal properties of a radioactive source for use in contact radiotherapy. 
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________



      

Lesson 7: Nuclear equations
Objective: By the end of this lesson, you will be able to represent nuclear reactions using nuclear equations.
Skills Drill / Retrieval
	Answer
	PA / SA

	1

	

	

	2

	

	

	3

	

	

	4

	

	

	5

	

	



Connect
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Notes
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

A. Blocked practice – Alpha decay
Each of these elements is undergoing alpha decay. An alpha particle is made of 2 neutrons and 2 protons. He often show this as He (because helium also contains 2 protons and 2 neutrons).
Fill in the gaps for atomic mass and proton number for each of the elements marked X. 
 [image: Text, letter  Description automatically generated]



B. Blocked practice – Beta decay
These elements are going through beta decay. A beta particle is a high energy electron. This has a mass of -1. 
Fil in the gaps for atomic mass and atomic number for each element marked as X. 
 [image: A picture containing diagram  Description automatically generated]


Complete  the nuclear equations for the decays below.  The first two have been done for you as an example.
1. Americium- 241 decays by alpha emission.

2. Carbon – 14 decays by beta emission.

3. Bismuth – 211 decays by alpha emission


4. Polonium – 204 decays by alpha emission

5. Radon – 224 decays by alpha emission

6. Uranium – 235 decays by alpha emission

7. Neptunium – 237 decays by alpha emission

8. Strontium – 90 decays by beta emission

9. Phosphorus – 32 decays by beta emission

10. Nickel – 63 decays by beta emission

11. Lead – 209 decays by beta emission

12. Hydrogen – 3 decays by beta emission








[image: Table  Description automatically generated]

Radioactive Decay
1.	Atoms of uranium-238 decay to produce another radioactive atom called thorium-234. Thorium-234 can then go on to decay by emitting beta radiation.
(i)   What does beta radiation consist of?................................................................................(1)
(ii)	Thorium-234 decays to form protactinium-234. What differences are there between the nucleus of a protactinium-234 atom and the nucleus of a thorium-234 atom?
............................................................................................................................................
..........................................................................................................................................(2)
 
2.	[image: ](technetium) is produced by the radioactive decay of [image: ](molybdenum). What type of decay is this and what change occurs in the nucleus of a molybdenum atom when this happens?
......................................................................................................................................................
.....................................................................................................................................................
...................................................................................................................................................(2)
3.	Potassium-40 decays to give argon-40.
	(i)	What is the atomic number of potassium?.................................................................(1)
	(ii)	What is the atomic number of argon?........................................................................(1)
	(iii)	What must happen to one of the protons?................................................................(1)
	(iv)	Write an equation to show this decay.
.........................................................................................................................................(2)
4.	The isotope protactinium-234 emits beta radiation.
	(i)	Write an equation to show the decay process.
.........................................................................................................................................(2)
	(ii)	What is the product of this decay?
.........................................................................................................................................(2)





Lesson 8: Half-lives
Objective: By the end of this lesson, you will be able to determine the half-life of a radioactive substance using given information.
Skills Drill / Retrieval
	Answer
	PA / SA

	1

	

	

	2

	

	

	3

	

	

	4

	

	

	5

	

	



Connect
We can use probability theory to predict the likelihood of something happening. For example, an unbiased coin has 2 sides. If we spin the coin the probability of it landing on heads is 50% or 0.5. The probability of it landing on tails is 50% or 0.5.
If we spin the coin twice, we can calculate the probability of it landing on heads both times: 
0.5 x 0.5 = 0.25 (or 25%)
Radioactivity also follows probability theory. Scientists calculate probabilities of nuclei decaying in a certain amount of time. 
If there is a 50% probability of a radioactive nucleus decaying in 3 hours:
a. How many would decay in 6 hours if we start with 10,000 nuclei? 
Answer: (Probability of decay in 3 hours + Probability of decay in 6 hours) x 10,000
                (0.5 + 0.25) x 1000 = 7,500 nuclei decay
     b. How many nuclei would have decayed after 3 half-lives? 
______________________________________________________________________________________________________________________________________________________________________________      c. How many nuclei would not have decayed? 
______________________________________________________________________________________________________________________________________________________________________________    



Notes
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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For each graph: 
a. Work out the half-life.
b. Find the count rate or number of nuclei left after two half lives have elapsed. 
c. Demonstrate that the half life is a constant.

All working should be shown on the graphs.


[image: Chart, line chart  Description automatically generated]
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Lesson 9: Half-lives & ratios
Objective: By the end of this lesson, you will be able to represent declines in radioactivity as a ratio.
Skills Drill / Retrieval
	Answer
	PA / SA

	1

	

	

	2

	

	

	3

	

	

	4

	

	

	5

	

	



Connect
In some calculations related to radioactivity you might need to convert decimals into fractions. This can be done as follows: 
· Step 1: Write down the decimal divided by 1, like this:   decimal / 1
· Step 2: Multiply both top and bottom by 10 for every number after the decimal point. (For example, if there are two numbers after the decimal point, then use 100, if there are three then use 1000, etc.)
· Step 3: Simplify (or reduce) the fraction
Convert these decimals into fractions: 
a. 0.75
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
b. 0.50
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________


Notes
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

c. 

Complete the questions. Express your answer as a ratio.
a. Rhodium-101 has a half-life of 3.3 years. What fraction of rhodium-101 nuclei remain after 9.9 years?
[bookmark: _Hlk125764960]________________________________________________________________________________________________________________________________________
b. Rhodium-101 has a half-life of 3.3 years. It decays to make rubidium-101. What is the ratio of rhodium-101 to rubidium-101 after 9.9 years?
________________________________________________________________________________________________________________________________________
c. Titanium-44 has a half-life of 63 years. What fraction of titanium-44 nuclei remain after 63 years?
________________________________________________________________________________________________________________________________________
d. Titanium-44 has a half-life of 63 years. After 63 years, what will be the ratio of titanium-44 to the new nuclei?
________________________________________________________________________________________________________________________________________
e. Dubnium-261 has a half-life of 27 seconds. What fraction of dubnium-261 nuclei remain after 189 seconds?
________________________________________________________________________________________________________________________________________
f. Dubnium-261 has a half-life of 27 seconds. What will be the ratio of dubnium261 nuclei to the decayed nuclei after 189 seconds?
________________________________________________________________________________________________________________________________________





Complete the questions. Express your answer as a ratio.
a. Rhodium-101 has a half-life of 3.3 years. What fraction of rhodium-101 nuclei remain after 1.65 years?
________________________________________________________________________________________________________________________________________
b. Rhodium-101 has a half-life of 3.3 years. It decays to make rubidium-101. What is the ratio of rhodium-101 to rubidium-101 after 1.65 years?
________________________________________________________________________________________________________________________________________
c. Titanium-44 has a half-life of 63 years. What fraction of titanium-44 nuclei remain after 94.5 years?
________________________________________________________________________________________________________________________________________
d. Titanium-44 has a half-life of 63 years. After 94.5 years, what will be the ratio of titanium-44 to the new nuclei?
________________________________________________________________________________________________________________________________________
e. Dubnium-261 has a half-life of 27 seconds. What fraction of dubnium-261 nuclei remain after 77.5 seconds?
________________________________________________________________________________________________________________________________________
f. Dubnium-261 has a half-life of 27 seconds. What will be the ratio of dubnium261 nuclei to the nuclei after 77.5 seconds?
________________________________________________________________________________________________________________________________________


 

Lesson 10: Radioactive contamination
Objective: By the end of this lesson, you will be able to identify examples of irradiation and contamination and hazards associated with irradiation and contamination with different types of radiation.
Skills Drill / Retrieval
	Answer
	PA / SA

	1

	

	

	2

	

	

	3

	

	

	4

	

	

	5

	

	



Connect – use types of radiation and three main properties.
A. Which travels the greatest distance in air? 
Alpha        
Beta          
Gamma     

B. Which travels the greatest penetrating power? 
Alpha        
Beta          
Gamma     

C. Which travels the greatest ionising power? 
Alpha        
Beta          
Gamma     

Notes
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________


Radioactive substances can be used to kill bacteria on fresh, cooked and frozen foods. Killing the bacteria reduces the risk of food poisoning. 

[image: Diagram  Description automatically generated]
a. [bookmark: _Hlk125802030]Are the chickens in contact with the Cobalt–60 or are they exposed to the radiation being emitted? 
____________________________________________________________________________________________________________________________________________________________
b. Can the radiation be blocked from reaching the chickens? 
____________________________________________________________________________________________________________________________________________________________
c. Are the chickens radioactive once they have been exposed to the Cobalt-60?
____________________________________________________________________________________________________________________________________________________________
d. Have the chickens been irradiated or contaminated with the cobalt-60?
Explain your answer by referring to the answers to questions a – c.
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________







Radioactive substances ae used to control the thickness of paper in paper mills. 

[image: Diagram  Description automatically generated]
a. Is the paper in contact with the radioactive source or is it exposed to the radiation being emitted? 
____________________________________________________________________________________________________________________________________________________________
b. Can the radiation be blocked from reaching the paper? 
____________________________________________________________________________________________________________________________________________________________
c. Is the paper radioactive once they have been exposed to the radioactive source?
____________________________________________________________________________________________________________________________________________________________
d. Has the paper been irradiated or contaminated by the radioactive source?
Explain your answer by referring to the answers to questions a – c.
[bookmark: _Hlk125819297]____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
e. If you were the papermill manager, would you use a source with a long or short half-life?
Explain your answer. 
[bookmark: _Hlk125819392]____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________






Following the Chernobyl nuclear disaster, water supplies contained high concentrations of radioisotopes. Following the disaster, local residents had to wait 36 hours for the government to decide to evacuate them. In this time, they drank the water supply. 

a. Were people in contact with the radioactive source or were they exposed to the radiation being emitted? 
____________________________________________________________________________________________________________________________________________________________
b. Could the people who drank the water block the radiation from reaching their tissues? 
____________________________________________________________________________________________________________________________________________________________
c. Were the people radioactive once they had been exposed to the radioactive source? 
____________________________________________________________________________________________________________________________________________________________
d. Were the people irradiated or contaminated by the radioactive source?
Explain your answer by referring to the answers to questions a – c.
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
e. If you had drank the water, would you want the radioisotopes to have a long or short half-life?
Explain your answer. 
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Following the Chernobyl disaster, fiefighters were irradiated. 
a. Would it be better for the firefighters if the radiation travelled a long or short distance in air? Explain your answer. 
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
b. Would it be better for the firefighters if the radiation had a high or a low penetrating power?
Explain your answer.
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
c. Would it be better for the firefighters if the radiation had a high or a low ionising power?
Explain your answer.
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
d. Is alpha, beta or gamma radiation the most dangerous when it is outside the body? 
Use your answers to parts a – c to explain your answer.
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________







Following the Chernobyl disaster, local residents were contaminated because they ingested food and water containing radioactive material.
e. Would it be better for the residents if the radiation travelled a long or short distance in air? Explain your answer. 
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
f. Would it be better for the residents if the radiation had a high or a low penetrating power?
Explain your answer.
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
g. Would it be better for the residents if the radiation had a high or a low ionising power?
Explain your answer.
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
h. Is alpha, beta or gamma radiation the most dangerous when it is inside the body? 
Use your answers to parts a – c to explain your answer.
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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The diagram shows  system used to control the thickness of aluminium foil as it is being rolled.
Aradiation source and detector are used to monitor the thickness of the foil

Radiation detector
Machinery to control
the size of the gap

between the rollers

Aluminium foil +—

(2)  Which type of source, alpha, beta or gamma, should be used in this control system?

Explain why each of the other two types of source would not be suitable.
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Balance the equations shown below. Remember that you may only write numbers in front of any of
the formulae but you may not change any formulae. Some of the equations may already be balanced.

1 H,  + (b - Hal
2 Zn o+ 0 - Zno

3 e+ Al - Al
4| Na + O - NaO
5| Mg + O - MgO
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d)

e)

%2ZRa> 3He + —X
23U > 3He + —X
33P0 > jHe + —X
18%4u > jHe + —X

183pt > 4He + —X
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Complete the decay chain for U-238. For each step you will need to fillin the gaps to show what is
produced. You will also need to complete the equations to show the atomic numbers and atomic mass
numbers of the elements involved

Uranium-238
v Decay 238y - 234Th +
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Complete the questions.

1. Sodium-24 has a half-life of 15 hours.

. If we start with 64 grams of sodium-24, fill in the chart for how much sodium-24 we will have at
each interval.

Time [Ohrs [15hrs [30hrs [45hrs [60hrs [75hrs [90hrs [105hrs
Mass_ |[ [ ) [C [l 1] T I[ [ J[C ]

]
Hifives \_F \F I I T T I
b. What percentage of the sample will remain at 45 hours? L) %

2. Lawrencium-247 has a half-life of 8 seconds.
a. I we begin with 96 mg, how long will it take until 3 mg remain?

Time | ) |C ) ([ 11 L J]T 11T T
Mass [96mg | [ [ 1T 110 11 C ]

Hiflves 2 \J U \J U U

3. Asample of Fermium-253 decays to 6.25% of its original amount in 18 days.
a. How many days is its half-life? ] days

Time |[ ] [C [ T 1T TTT [ 11T ]
Mass | 100% il ][ [T [ 1 C ][ ]
A\ S g T S <

4. Zinc- 71 has a half-life of 2.4 minutes.
a. Ifyou started with 18 g, how much would be left inutes? —Jgrams

Time [ ] [C JC TTC [ ( [T 1]l JTC J
Mass [ 1] ( ]| J|TC J [T [ )] I -]
U v T N Nt

5. We need 3 grams of sodium-24 for an experiment. It takes 90 hours for Amazon to deliver it to the lab.

What is the minimum amount that must be. shwvnwe are no delays in the
transportation)? (Hint: you must work backwards.) grams.

JTT J[C [ J[C J[ L ]
[ [ 1[I

= &7_\} Z

6. Radon-222 has a half-Iife of 3.82 days. How long before 1/16 of the original sample remains?
ldays
1

T
I[C (
L I O L S A

U

(

Time |
Mass [

Time
Mass
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Calculating Half-Life of Radioactive Isotopes Worksheet:

How much of a 100.0 gram sample of “%Au s left over after 8.10 days if its half-life is
2.70 days?

A'50.0 gram sample of N decays to 12.5 grams in 14.4 seconds. What is its half-life?

The half-life of % is 12.4 hours. How much of a 750.0 gram sample is left after 62.0
hours?

What is the half-life of **Tc if a 500.0 gram sample decays to 62.5 grams in 639,000
years?

The half-life of 22Th is 1.4 x 10*° years. If there are 25.0 grams of the sample left after
2.8 x 10% years, how many grams were in the original sample?

There are 5.0 grams of 341 left after 40.35 days. How many grams were in the original
sample if its half-life is 8.07 days?

An isotope of 17Cs has a half-life of 30 years. If 1.0 grams of Cesium-137 disintegrates
over a period of 90 years, how many grams of Cesium-137 would remain?
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‘The diagram shows how a conveyor belt can be used to move food past a cobalt-60
source.
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